Introduction

49
International, coordinated, monitoring programmes for species of conservation concern are 50 essential in creating population measures for tracking changes in biodiversity, particularly 51 where global factors interact with regional habitat loss and fragmentation (Pereira and international conservation assessments of species and habitats could benefit from 67 standardised surveillance throughout the range of target species or habitats (Schmeller, 2008) .
68
The Eurasian otter (Lutra lutra L. 1758) is listed in Annex II of the Habitats Directive and 69 as such requires detailed surveillance. Otters underwent a dramatic decline throughout 70 Europe during the 20th century (Mason and MacDonald, 1986) , linked principally to the 71 bioaccumulation of polychlorinated biphenyl (PCB) pesticides (Gutleb and Kranz, 1998; 72 Mason and Wren, 2001) but also declines in water quality, changes to watercourses, 73 4 landscape intensification and invasive species (Kruuk, 1995; Chanin, 2013 Lenton et al., 1980) .
79
The Standard Otter Survey method developed by Lenton (1980) is typically comprised of 80 a search of 600 m of river bank for otter spraint. Changes in the frequency of positive sites 81 have often been taken as an indication of changes in abundance (Jefferies, 1986) .
82
Consequently, this approach to otter surveillance has been adopted by most European between-countries could be entirely attributable to varying sources of survey bias.
89
The previous Article 17 conservation assessment for otters in the Republic of Ireland was 90 deemed as unfavourable inadequate U1 or poor (NPWS, 2008) , principally due to a decline in 91 species incidence from 92.5% (Chapman and Chapman, 1982) Ireland and the Republic of Ireland even though they are more comparable and more 104 ecologically relevant to one another.
105
We aimed to conduct a conservation assessment for the otter, using Habitats Directive 106 parameters, throughout the island of Ireland treating it as a single ecoregion. surveys so as to demonstrate no significant decline from the current survey. 
Results
251
Otters were widespread throughout Ireland during 1993-2006 (Fig. 1a) . Their baseline range remained largely stable due to association with intensive agriculture (Fig. 2a and b) . The 267 density of suitable habitat for otters (streams, rivers and lake edge) was highest in the
268
Western River Basin District whilst coastal complexity was high in both the Western and
269
North Eastern River Basin Districts (Fig. 2c) North Eastern River Basin Districts (Fig. 2d) .
275
The detection of otter tracks and signs was biased by surveyor and, at rivers, the cumulative 276 volume of rain in the week prior to survey and the number of bridges present. At rivers, field 277 signs of otters were positively associated with river size (Figs. 3a and 4) , banks >1 m high 278 sloping at >30•, substrates composed of cobbles, gravel, boulders and exposed bedrock, 279 channel and side bars and salmonid biomass (Fig. 3a) . There were no significant variables 280 retained in the top model of otter occurrence at lakes (Fig. 3b) . Otter occurrence on the coast 281 was positively associated with the biomass of salmonids in adjacent rivers running out to sea 282 (Fig. 3c) .
283
Some level of perceived disturbance (on an ordinal scale from 1 to 5) was recorded at 578 284 sites (59%) but 53% of these had a score ≤3 (intermediate levels). Sources of disturbance 285 included canal resectioning with bank maintenance at 216 sites (22%) and canalisation with 286 mechanical weed control at 110 sites (11%). Boating activity and harbours occurred at 94 287 sites (10%) whilst angling, shooting and game keepering were present at 212 sites (22%).
288
Mink were recorded at 117 sites out of 841 sites (14% occurrence). None of these perceived 289 pressures or water quality were determined as actual threats as none were retained in the top 290 models of otter occurrence, and thus had no discernible negative effect on otter occurrence in 291 either rivers, lakes or the coast (Fig. 3) . 
Range
296
We demonstrated not only that there has been no decline in the distribution of the otter 297 throughout Ireland, but that it's known range is more extensive than previously reported.
298
Consequently, the range established during the baseline survey, against which future changes 299 are supposed to be measured, was reassessed to include all possible 10 km squares available 300 for occupation. All future surveys should thus be compared to the current study and not 301 baseline data. As the species remains widespread the conservation assessment parameter of 302 'range' was judged favourable throughout Ireland and in both political jurisdictions. trend. However, this was considered to be due to improved knowledge and more accurate 400 data rather than a real temporal trend (also see Reid et al., 2013a 
